Optimization of heme precursors for the expression of human cytochrome P450 2A13 and its co-expression with oxidoreductase in baculovirus/sf9 system.
Human cytochrome P450 2A13 (CYP2A13), mainly expressed in respiratory tract, is active towards numerous toxicants. To establish the metabolism in vitro, we expressed CYP2A13 and NADPH-CYP450 oxidoreductase (POR) in a baculovirus/sf9 system. Due to the deficiency of sf9 cells in heme incorporation, we investigated the effects of different heme precursors on the expression of CYP2A13, POR and their co-expression. The present results showed that both CYP2A13 and POR were presented the highest expression levels or activity with 0.2 mM δ-aminolaevulinic acid (5-ALA), 0.02 mM Fe(3+) and 0.5-1.0 μg/ml hemin. The combination of 0.2 mM 5-ALA and 0.02 mM Fe(3+) significantly improved CYP2A13 expression and content compared with heme precursors alone, so was POR activity. A multiplicity of infection (MOI) value of 5 pfu/cell for CYP2A13 baculovirus particles induced very high CYP2A13 expression. When co-infected with different POR MOI values, a viral ratio of 5 : 2 was associated with the highest CYP2A13 activity, whereas POR activity dose dependently increased with POR MOI. Furthermore, the expressed CYP2A13 in the optimized conduction could eliminate its substrate aflatoxin B1 at a significantly higher than those in other condition (P < 0.01). Our results provide an efficient approach for expressing functionally characterized, highly active and homogeneous CYP2A13 proteins.